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R factor = 0.027; wR factor = 0.065; data-to-parameter ratio = 24.2. 

The title compound C^FI^iN^-U salt, was obtained by the 
reaction of cage adamanzane-type aminal 1,3,6,8-tetraaza- 
tricyclo[4.3.1.1 3 ' 8 ]undecane with heptyl iodide. In the cation, 
the bond lengths and angles are within normal ranges, except 
for one N— C(ring) bond distance of 1.542 (3) A, which is 
unexpectedly long compared with related compounds. In the 
crystal, ions are linked through C— H- ■ I hydrogen bonds. 
The crystal studied was a non-merohedral twin with a minor 
twin domain of 6.56 (5)%. 

Related literature 

For the preparation of the title compound, see: Rivera et al. 
(2011). For synthetic applications of quaternary ammonium 
salts, see: Starks (1971). For related structures, see: Betz & 
Klufers (2007); Lee et al. (2011). 



z = 4 

Mo Ka radiation 
fi = 1.92 mrrT 1 

Data collection 

Agilent Xcalibur diffractometer 
with Atlas (Gemini ultra Cu) 
detector 

Absorption correction: multi-scan 
(CrysAIis PRO; Agilent, 2010) 

r min = o.87i, r m „ = 1 

Refinement 

R[F 2 > 2a(F 2 )] = 0.027 

wR(F 2 ) = 0.065 

S = 1.61 

4183 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 160 K 

0.31 x 0.24 x 0.16 mm 



22619 measured reflections 
4183 independent reflections 
3517 reflections with / > 3tr(/) 
«,„, = 0.031 



173 parameters 

H-atom parameters constrained 
A/w = 0.53 e A~ 3 
Ap mi „ = -0.48 e A~ 3 



0.004 A; 


D-H-A 


D-H 


H-A 


D-A 


D-H-A 




C2-H2ff-Il' 


0.96 


2.94 


3.858 (2) 


161 



Symmetry code: (i) — x -\-\,y + |, — Z + \. 

Data collection: CrysAIis PRO (Agilent, 2010); cell refinement: 
CrysAIis PRO; data reduction: CrysAIis PRO; program(s) used to 
solve structure: SIR2002 (Burla etal, 2003); program(s) used to refine 
structure: JANA2006 (Petficek et at, 2006); molecular graphics: 
Diamond (Brandenburg & Putz, 2005); software used to prepare 
material for publication: JANA2006. 

We acknowledge the Direction de Investigaciones, Sede 
Bogota (DIB) de la Universidad Nacional de Colombia, for 
financial support of this work, as well as the the Institutional 
research plan No. AVOZ10100521 of the Institute of Physics 
and the project Praemium Academiae of the Academy of 
Science of the Czech Republic. JS-B acknowledges the 
Facultad de Ciencias de la Universidad Nacional de Colombia 
for a fellowship. 




Experimental 

Crystal data 

Ci4H 2 9N 4 + -I 
M r = 380.3 
Monoclinic, Pljn 
a = 8.8325 (2) A 



b = 15.3276 (3) A 
c = 12.4792 (2) A 
P = 100.072 (2)° 
V = 1663.41 (6) A 3 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BX2371). 
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l-Heptyl-l,3,6,8-tetraazatricyclo[4.3.1.1 ' ]undecan-l-ium iodide 

A. Rivera, J. Sadat-Bernal, J. Rios-Motta, K. Fejfarova and M. Dusek 

Comment 

Quaternary ammonium salts are used as phase transfer catalysts for a wide range of organic reactions involving immiscible 
solvent systems (Starks, 1971). Therefore, we have decided to synthesize a new series of new ^-alkylated quaternary am- 

3 8 

monium salts, based on the Menschutkin reaction (Rivera et al, 2011) of l,3,6,8-tetraazatricyclo[4.3. 1.1 ' Jundecane with 

an alkyl halide. In the present work, the structure of a new compound, l-heptyl-l,3,6,8-tretraazatricyclo[4.3. 1.1 ' ]undeca- 
1-ium iodide, is described. 

The molecular geometry and the atom-numbering scheme of (I) are shown in Fig. 1. The asymetric unit of title mo- 
lecule, C14H29N4 J", contains a l-heptyl-l,3,6,8-tretraazatricyclo[4.3.1.1 ' ]undeca-l-ium cation and one iodide anion. 
Bond lenghts and angles in the title compound are normal, however the bond length Nl — CI [1.542 (3) A] in the quaternary 
nitrogen is longer than the corresponding values observed in related structure [1.527 (3) A] (Betz & Klufers, 2007). In 
the cation, the torsion angle on the ethylene bridge is slightly distorted from the exact D2 d symmetry [N2 — C5 — C6 — N4 
torsion angle = 7.2 (4)°]. In the crystal, ions are linked by C — H— I hydrogen bonds (Figure 2), which is shorter (Table 1) 
than the corresponding contacts in related structure (Lee, et al., 2011). The main conformational feature is that the torsion 
angles in the heptyl chain are further removed from the ideal all-trans conformation, notably in Cll — C12 — C13 — C14 
fragment, which differ in the relative orientations [C — C — C — C torsion angle = 67.8 (3)°]. 

Experimental 

The synthetic method has been described earlier (Rivera et al, 2011), except that heptyl idodide was used as alkylating 
agent. Single crystals suitable for X-ray analysis were obtained by crystallization from methanol solution. M.p. = 409^110 

K. MS (ESI + ): m/z 253.2441 [C 7 H 14 N4 + C7Hi 5 ]. 
Refinement 

Hydrogen atoms were placed to ideal positions and refined as riding with C-H distance 0.96 A. The methyl H atoms were 
allowed to rotate freely about the adjacent C — C bonds. The isotropic atomic displacement parameters of hydrogen atoms 
were set to 1.2 (CH2) or 1.5 (CH3) times (7 e q of the parent atom. 
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Figures 




Fig. 1. A view of (I) with the numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. 



Fig. 2. Crystal packing of the title compound view along a axis. 



1 -Heptyl-1 ,3,6,8-tetraazatricyclo[4.3.1 .1 3,8 ]undecan-1 -ium iodide 



Crystal data 

C 14 H29N 4 + -r 
M,- = 380.3 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 8.8325 (2) A 
b= 15.3276 (3) A 
c= 12.4792 (2) A 
(3= 100.072 (2)° 

V= 1663.41 (6) A 3 
Z=4 



^(000) = 776 

D x = 1.518 MgnT 3 

Mo ifa radiation, X = 0.7107 A 

Cell parameters from 12607 reflections 

6 = 2.9-29.2° 

H= 1.92 mm -1 
T= 160 K 

Irregular shape, colourless 
0.31 x 0.24x0.16 mm 



Data collection 



Agilent Xcalibur 

diffractometer with Atlas (Gemini ultra Cu) detector 
Radiation source: Enhance (Mo) X-ray Source 
graphite 

Detector resolution: 10.3784 pixels mm" 1 
Rotation method data acquisition using co scans 
Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 

T m in = 0.871, r max = 1 

22619 measured reflections 



4183 independent reflections 

3517 reflections with I>3a(I) 
R int = 0.031 

n = ?q t° n . = 7 qo 



k = -20- 
/ = -16- 



>19 
■16 
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Refinement 

Refinement on F 2 
R[F 2 > 20CF 2 )] = 0.027 

wR(F 2 ) = 0.065 
S= 1.61 

4183 reflections 
173 parameters 
0 restraints 



1 1 6 constraints 

H-atom parameters constrained 

Weighting scheme based on measured s.u.'s w = II 

(o 2 (7) + 0.0004/ 2 ) 

(A/o) max = 0.016 

Apmax = 0.53 e A~ 3 
Ap mi „ = -0.48eA" 3 



Special details 

Refinement. The refinement was carried out against all reflections. The conventional R- factor is always based on F. The goodness of 

fit as well as the weighted i?-factor are based on F and F 2 for refinement carried out on F and F 2 , respectively. The threshold expres- 
sion is used only for calculating i?-factors etc. and it is not relevant to the choice of reflections for refinement. 

The crystal studied was a non-merohedral twin with a minor twin domain of 6.56 (5)%. The overlaps of reflection between the 
twin domains were calculated by Jana2006 software using the twinning matrix and user- defined treshold 0.15 degs for full over- 
lap. Due to no support for twinning in the official CIF dictionary the twinning matrix has been saved in the CIF file using special 
Jana_cell_twin_matrix keyword. 

The program used for refinement, Jana2006, uses the weighting scheme based on the experimental expectations, see 
_refine_ls_weighting_details, that does not force S to be one. Therefore the values of S are usually larger than the ones from the 
SHELX program. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 
^iso ' ^eq 


11 


0.255234 (19) 


0.362795 (11) 


0.161798 (13) 


0.03611 (6) 


Nl 


0.1652 (2) 


0.66563 (12) 


0.09078 (15) 


0.0265 (6) 


N2 


0.4475 (2) 


0.65925 (13) 


0.13273 (16) 


0.0299 (6) 


N3 


0.3065 (2) 


0.60189 (13) 


-0.03990 (16) 


0.0314(6) 


CI 


0.1645 (3) 


0.75253 (15) 


0.0285 (2) 


0.0343 (8) 


C2 


0.3103 (3) 


0.65513 (15) 


0.17770 (19) 


0.0285 (7) 


C3 


0.1707 (3) 


0.59276 (16) 


0.00795 (18) 


0.0304 (7) 


C4 


0.4444 (3) 


0.59596 (16) 


0.04572 (19) 


0.0321 (8) 


C5 


0.5050 (4) 


0.74388 (18) 


0.1150 (3) 


0.0570 (12) 


C6 


0.4250 (4) 


0.7963 (2) 


0.0231 (3) 


0.0625 (13) 


N4 


0.2865 (3) 


0.76063 (14) 


-0.03149 (18) 


0.0417 (8) 


C7 


0.2995 (3) 


0.68432 (18) 


-0.0992 (2) 


0.0406 (9) 


C8 


0.0209 (3) 


0.66349 (16) 


0.13859 (19) 


0.0318(8) 


C9 


0.0031 (3) 


0.58651 (17) 


0.2112 (2) 


0.0362 (8) 


C10 


-0.1575 (3) 


0.58205 (17) 


0.2378 (2) 


0.0361 (8) 


Cll 


-0.1784 (3) 


0.50740 (18) 


0.3136(2) 


0.0376 (8) 


C12 


-0.3416(3) 


0.4983 (2) 


0.3350 (2) 


0.0490(10) 


C13 


-0.3676 (3) 


0.4201 (2) 


0.4036 (2) 


0.0543 (11) 
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Atomic displacement parameters (A 2 ) 
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CIO 0.0304 (13) 0.0367 (14) 0.0409 (14) 0.0003 (11) 0.0055 (11) 0.0015 (11) 

Cll 0.0344 (14) 0.0394 (15) 0.0379 (14) -0.0011 (11) 0.0035 (12) 0.0021 (11) 

C12 0.0326 (15) 0.0578 (19) 0.0547 (18) -0.0084 (13) 0.0026 (13) 0.0159 (15) 

C13 0.0458 (18) 0.059 (2) 0.0562 (18) -0.0162 (15) 0.0040 (15) 0.0130 (16) 

C14 0.058 (2) 0.083 (3) 0.0521 (19) -0.0093 (19) 0.0083 (17) 0.0134 (18) 



Geometric parameters (A, °) 
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Symmetry codes: (i) -x, -y+l, -z+1. 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-^ Z)-^ D—H-A 

C2— H2a-Il ii 0.96 2.94 3.858 (2) 161 
Symmetry codes: (ii) -x+1/2, >>+l/2, -z+1/2. 
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